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DE . $(-\infty, \infty)$
, Sinc .
$S(j,h)(t)= sinc(\frac{t}{h}-j)=\frac{\sin\frac{\pi}{h}(t-jh)}{\frac{\pi}{h}(t-jh)}$ (2.1)
Sinc (2.1) 1 .
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1: Sinc sinc $(t/h-j)=S(j, h)(t)$
, 1 $f(x)$
$I(s)= \int_{a}f(x)dx$, $a<s<b$ (2.2)
DE . $f(x)$ $a<x<b$ ,
$x=a,$ $b$ . (2.2) DE




(2.4) $u(t)$ , $|{\rm Im} t|<d$ ,
$c$
$\alpha’$
1 $u(t)|\leq\alpha’$ ($\exp$(-cexp 1 $t|$ )), $|t|\prec\infty$ (2.5)
. $h$ $N$ .
$h= \frac{1}{N}$ log $( \frac{\pi dN}{\alpha})$ (2.6)
, $\alpha=\alpha’-\epsilon$ ($\epsilon$ ) . (2.4) Sinc ,
DE [4].
$I_{Dg}(s)=h \sum_{j=-N}^{N}f(\phi(jh))\phi’(jh)(\frac{1}{2}+\frac{1}{\pi}$ Si $( \pi\frac{\phi^{-1}(s)}{h}-\pi j))+o(\exp(-\frac{\pi dN}{\log(\pi dN/\alpha)}))(2.7)$
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, Si .
Si $(t)= \int_{0}^{t}\frac{\sin\tau}{\tau}d\tau$ , Si $(-t)=-SI(t)$ (2.8)
2.2
(2.8) , $t=0,$ $\infty$ Dirichlet
Si (0) $=0$, Si $( \infty)=\frac{\pi}{2}$ (2.9)
. , sin $\tau$ Taylor (2.8)
Si $(t)= \int_{0}^{t}\frac{1}{\tau}(\tau-\frac{\tau^{3}}{3!}+\frac{\tau^{5}}{5!}-\frac{\tau^{7}}{7!}+\cdots)d\tau=\sum_{k=1}^{\infty}\frac{(-1)^{k-1}t^{2k-1}}{(2k-1)(2k-1)!}$ (2.10)
. , $k=n$ . (2.10)
, $t$ , $t$
.
Si (2.9)
Si $(t)= \int_{0}^{t}\frac{\sin\tau}{\tau}d\tau=\frac{\pi}{2}-\int^{\infty}\frac{\sin\tau}{\tau}d\tau$ (2.11)
. ,
Si $(t)= \frac{\pi}{2}-f(t)$ cos $t-g(t)$ sin $t$ , (2.12)
$f(t)= \int_{0}^{\infty}\frac{te^{-x}}{x^{2}+t^{2}}dt$ , $g(t)= \int_{0}^{\infty}\frac{xe^{-x}}{x^{2}+t^{2}}dt$ (2.13)
. (2.13) , DE
$t=\phi(u)=\exp(u-\exp(-u))$ (2.14)
, $h$ , .
3 Sturm-Liouville Green
3.1 Sturm-Liouville
$L[u]$ Sturm-Liouville $\frac{d}{dx}(p(x)\frac{du(x)}{dx})+q(x)u(x)$ ,
$\frac{d}{dx}(p(x)\frac{du}{dx})+q(x)u+\lambda\rho(x)u=0$ , $a<x<b$ (3.1)
. , $\lambda$ , .
$u(a)=0$ , $u(b)=0$ (3.2)
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$u(x)$ $\lambda$ Sturm-Liouville
. $\rho(x)$ , $\rho(x)>0$ .
, $\rho(x)=1$ , . (3.2)
Dirichlet , $u(x)$ $x=a,$ $b$
. Sturm-Liouville $L[u]$ Green .
3.2 Green
Sturm-Liouville $\lambda$ ,
. Green , Green
$G(x,\xi)$ $L[u]$
$\{\begin{array}{ll}L[u]=0 y(a)=0, y(b)=0\end{array}$ (3.3)
, 3 .
$\bullet$ $G(x,\xi)$ (3.3) .
$\bullet$ $x\neq\xi$ $G(x,\xi)$ $x$ 1 , 2 .
$\bullet$ $G(x,\xi)$ $x=\xi$ .
$( \frac{dG}{dx})_{x\prec+0}--(\frac{dG}{dx})_{x=\xi-0}=-\frac{1}{p(\xi)}$
Green , (3.3) 2 $y_{1}(x),y_{2}(x)$
$G(x,\xi)=\{\begin{array}{ll}y_{1}(\xi)y_{2}(x) (\xi\leq x)y_{1}(x)y_{2}(\xi) (x\leq\xi)\end{array}$ (3.4)
[11]. $y_{1}(x),$ $y_{2}(x)$ $x=a,$ $b$ . (3.1)












$\frac{1}{\lambda}u(x)=$ $y_{2}(x)h \sum_{j=-N}^{N}v_{1}(jh)\sigma_{+}(x;j)+y_{1}(x)h\sum_{j\approx-N}^{N}v_{2}(jh)\sigma_{-}(x;j)+E_{N}$ ,
(4.1)
$v_{1}(t)$ $=$ $y_{i}(\phi(t))u(\phi(t))\phi’(t)$ ,
[1]. , (4.1) $\phi(t)$
$\xi=\phi(t)=\frac{b-a}{2}$ tanh $( \frac{\pi}{2}$ sinh $t)+ \frac{b+a}{2}$ (4.2)
. \mbox{\boldmath $\sigma$}\pm (x; Si$(t)$ .
$\sigma\pm(x;j)=(\frac{1}{2}\pm\frac{1}{\pi}$ Si $( \frac{\pi\phi^{-1}(x)}{h}-\pi j))$ (4.3)
$h$ $N$ (2.6) , $E_{N}$ .
$E_{N}=O( \exp(-\frac{\pi dN}{\log(2dN/\alpha)}))$ , $\alpha$ $d$ . (4.4)
, $x$ Sinc point $x_{k}=\phi(kh)$ $\sigma\pm(x_{k};j)$ .
$\sigma\pm(x_{k};j)=Si(\pi(k-j))$ (4.5)
4.2 Nystr\"om
(3.5) $\lambda$ $1/\nu$ ,
$G$ ; $u(x) rightarrow(Gu)(x)=\int_{a}^{b}G(x,\xi)u(\xi)\mathfrak{X}$ $a\leq x\leq b$ (46)
.
$(Gu)(x)= \int_{a}^{b}G(x,\xi)u(\xi)d\xi=\nu u(x)$ , $a\leq x\leq b$ (4.7)
$(\nu,u)$ $G$ , ,
$(1/\nu,u)$ .
(4.7) , Nystr\"om [10] ,
.
(4.7) , $h$ $N$ (2.6) (4.2) . (4.2)
$t$ $(-\infty, \infty)$ Sinc point
$t_{k}=kh$ , $k=-N,$ $-N+1,$ $\cdots$ , $N$ (4.8)
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, $x$ $(a, b)$ , $x$ Sinc point
$x_{k}= \phi(t_{k})=\frac{b-a}{2}$ tanh $( \frac{\pi}{2}\sinh kh)+\frac{b+a}{2}$ , $kh=\phi^{-1}(x_{k})$ (4.9)
. Sinc point (4.1) ,
, $\{u(x_{k})\}$
$\nu u(x_{k}\ovalbox{\tt\small REJECT} y_{2}(x_{k})h\sum_{j=-N}^{N}v_{1}(jh)\sigma_{+}(x_{k};j)+y_{1}(x_{k})h\sum_{j=-N}^{N}v_{2}(jh)\sigma_{-}(x_{k};j)+E_{N}$ (4.10)
. $M$, $u$
$M_{kj}=h\{y_{2}(x_{k})y_{1}(x_{j})\sigma_{+}(x_{ki}j)+y_{1}(x_{k})y_{2}(x_{j})\sigma_{-}(x_{ki}j)\}\phi’(jh)$
$u$ $=(u(x_{-N}),u(x_{-N+1}),$ $\cdots,u(x_{N}))^{t}$ , $k,j=-N,$ $-N+1,$ $\cdots N$
(4.11)
, (4.10) .
$Mu=\nu_{m}u$ , $m=1,$ $\cdots 2N+1$ (4.12)
(4.12) $2N+1$ $\nu_{m}$ $u$ ,
. , $x\neq x_{k}$ $x$ $u_{m}(x)$
, Sturm-Liouville (3.1) $u(x)$ , $\nu_{m}\neq 0$
Nystr\"om ,
$u_{m}(x)= \frac{h}{\nu_{m}}\{y_{2}(x)\sum_{j=-N}^{N}v_{1}(jh)\sigma_{+}(x;j)+y_{1}(x)\sum_{j=-N}^{N}v_{2}(jh)\sigma_{-}(x;j)\}+E_{N}$ (4.13)





Sturm-LioudUe . , .
$u(O)=u(1)=0$ (5.2)
(5.1) , DE-Sinc-Nystr\"om . , $h$
$N$ (2.6) , $\alpha=1,$ $d=\pi/2$ . (4.12) $M_{kj}$
, . , $L[u]=u”$ , $L[u]$ Green
$y_{1}(x)$ $y_{2}(x)$ .
$y_{1}(x)=x$ , $y_{2}(x)=1-x$ (5.3)
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(5.1) (4.7) $\nu$
$\nu_{m}=\frac{1}{m^{2}\pi^{2}}$ , $m=1,2,$ $\cdots$ (5.4)
. , $\nu$ (5.1) $\lambda$
$\lambda_{m}=m^{2}\pi^{2}$ , $m=1,2,$ $\cdots$ (5.5)
. 5 $(m=1,2,3,4,5)$ $\lambda_{m}$ 2 . , DB
Sinc-Nystr\"om Nystr\"om (4.13) , 3 $\lambda_{m}(m=1,2,3)$
(5.1) .
$u_{m}(x)=\sqrt{2}$ sin $m\pi x$ , $m=1,2,$ $\cdots$ (5.6)
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